The author used ATLAS.ti 
USING ATLAS.TI TO FACILITATE DATA ANALYSIS FOR A SYSTEMATIC REVIEW OF LEADERSHIP COMPETENCIES IN THE COMPLETION OF A DOCTORAL DISSERTATION
There are many different methodologies for conducting systematic reviews. However, all systematic re views "include procedures for identifying, critically appraising, synthesizing, and presenting results of previous studies" (Littell & Corcoran, 2010, p. 313) . One of the strengths of systematic review is that bias and error can be minimized through following proper procedures. Another advantage is that the well-documented stages of a systematic review create transparency and allow for readers to evaluate or reproduce the research conducted. The key features of systematic reviews, then, are:
an explicit research question to be addressed; transparency of methods used for searching for studies; exhaustive searches, which look for unpublished as well as published studies; clear criteria for assessing the quality of studies; clear criteria for including or excluding studies based on the scope of the review and quality assessment; joint reviewing to reduce bias; and a clear statement of the findings of the review. (Evans & Benefield, 2001, p. 529) .
Research Process
The research process involves steps used to conduct a systematic review on a particular topic area. The steps utilized were those outlined in the Cochrane Collaboration's Reviewer's Handbook and expanded upon by Booker (2010) as she was the first scholar to combine qualitative and quantitative studies in a meta-ethnographic review. These steps are:
1. Identify the topic of interest 2. Select studies relevant to the topic 3. Read the studies 4. Determine how the studies are related 5. Translate the studies into one another 6. Synthesize translations 7. Express the synthesis ATLAS.ti was heavily used in steps four through seven of this systematic review research process.
Administrative Systems
One of the more mundane but important tasks while conducting a systematic review is keeping track of included and excluded articles and creating a reference list.
Since systematic reviews aim to be a comprehensive syntheses of research literature, it is vital that reviewers keep track of the reports they find and are able to present a full account of how each re port is dealt with as the review progresses" (EPPI-Centre, 2010, p. 5).
Systematic reviewers may be dealing with hundreds if not thousands of references over the course of a review. Creating a proper audit trail is vital for updating the review and for future researchers who may wish to recreate the review process.
Retrieved articles were first saved into folders in the various vendor databases. After a preliminary screening process, relevant articles were loaded into the Qiqqa PDF management software tool. Reasons for exclusion were noted, most articles eliminated at this stage failed to meet one or more aspects of the dissertation's inclusion/exclusion criteria. Qiqqa was initially used to de-duplicate articles. Because many databases were searched, duplication of results was a strong possibility. As Harris (2005) pointed out, the amount of duplication depends on "the scope and dates the database covers, the journals it indexes, and the indexing terms it employs" (p. 84). Qiqqa was next used to create a list of references in APA style.
Studies were imported from Qiqqa to ATLAS.ti for first, second and third stage analysis which led to the creation of final themes and concepts.
The use of software for coding encouraged a cyclical and iterative approach to data analysis that would have been difficult to accomplish through note cards, word processing, or spreadsheet applications. The structure and functionality of ATLAS.ti does not promote a linear progression of tasks but rather a dy namic and emergent approach to qualitative research (Silver & Lewins, 2014) . The ATLAS.ti coding process is not hierarchical but rather inductive. The software provides the "ability to express relationships between codes, concepts, and themes in a range of different ways, and often these cannot be represent ed in a hierarchical list" (Silver & Lewins, 2014, p. 210) . Key to this approach is the creation of network diagrams which were used extensively in the author's dissertation.
Data Synthesis Approach
The data synthesis approach to the systematic review was interpretive. An integrative approach was im possible because heterogeneity of articles made such an approach very difficult if not impossible. A Cochrane-type review of quantitative studies of high methodological rigor was also not supported by the lack of such studies in the library and management literature. The interpretive approach was first sug gested by Noblit and Hare (1988) . As explained by Dixon-Woods, Agarwal, Jones, Young and Sutton (2005), interpretive reviews "achieve synthesis through subsuming the concepts identified in primary studies into a higher-order theoretical structure" (p. 46). Articles are read and re-read to find similar terms and concepts. Most importantly, "the defining characteristic of an interpretive synthesis is its con cern with the development of concepts, and with the development and specification of theories that in tegrate those concepts" (p. 46). The main product of this process is not data but theory. While Noblit and Hare (1988) proposed interpretive synthesis for qualitative research Dixon-Woods et al. (2005) be lieve that it could also be used to synthesize quantitative research. The added value of such a framework "lies in its ability to examine systematically a much wider literature than is usually included in systematic reviews to draw conclusions and suggest recommendations for policy and practice" (Oliver, Harden, Rees, Shepherd, Brunton, Garcia & Oakley, 2005, p. 440) .
Meta-Ethnography
Meta-ethnography was first proposed by Noblit and Hare (1988) as a means of synthesizing qualitative research. It was an off-shoot of ethnography which was popular with anthropological researchers. Meta-
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ethnography involves three major strategies: reciprocal translation analysis (RTA), refutational synthesis, and lines of argument synthesis (LOA). In RTA "the key metaphors, themes, or concepts are identified, and an attempt is made to translate these into each other" (Dixon-Woods et al., 2005, p. 48) . In refuta tional synthesis, the "contradictions between the reports are characterized, and possible refutations are examined and an attempt made to explain them" (p. 48). LOA "involves building a general interpreta tion grounded in the findings of the separate studies" (p. 48). Meta-ethnography has many advantagesthe primary one being that it preserves the interpretive properties of primary qualitative data. Although it was created for synthesizing qualitative research, meta-ethnography has also been used to synthesize quantitative data as well. Booker (2010) used meta-ethnography to synthesize both qualitative and quantitative data on racial or ethnic matching of clients with clinicians.
Meta-ethnography involves a three-step process. In the first step, studies are analyzed "for common and recurring concepts" (Britten, Campbell, Pope, Donovan, Morgan & Pill, 2002, p. 211 ). This step was ac complished through original first-stage coding using the qualitative data analysis software ATLAS.ti. Al though ATLAS.ti provides a text search tool for counting the number of instances a term appears in an article, it was not used in this research. Using such a tool merely results in quantitative counting of quali tative research. As Silver and Lewins (2014) pointed out, the work of much qualitative research is about unpacking the meaning of texts in terms of respon dents' experiences, attitudes, and beliefs rather than concentrating explicitly on the language used; the overuse of text search tools in an interpretive approach may be a red herring, perhaps over-simplifying or skirting over complex undercurrents and nuance. (p. 150)
Using a simple text search tool will also miss alternate uses of a term. Instead, all 51 articles were painstakingly coded on a line by line basis.
Getting Started In ATLAS.ti
The first step in using ATLAS.ti to conduct a systematic review is to load into the software all the docu ments that are to be included in the systematic review. ATLAS.ti accepts many different file formats in cluding text files, PDFs, images, Excel tables, as well as audio and video files. Since the research method was a systematic review, all documents uploaded into ATLAS.ti were PDFs of peer-reviewed journal arti cles. In total, 51 articles in PDF format were uploaded into ATLAS.ti.
Loading ("assigning") documents into ATLAS.ti is a pain free process. In fact, if you have all the docu ments in a single folder, they can all be assigned at once. Assigned documents in ATLAS.ti are called Pri 
ATLAS.ti First Stage Coding
Open or in vivo coding was used in the first stage of analysis as it allowed small segments of data to be considered in detail and compared with one another (Silver & Lewins, 2014) . First stage codes could rep resent theoretical concepts, or be completely practical and descriptive, or merely represent ideas that were interesting or needed to be considered at a later stage of analysis. Any line of data which could be important or relevant was coded in this first stage of analysis. First stage coding results in mere indexing -a "first attempt at systematically gathering together segments that are instances of the aspects of inter est to the research" (Silver & Lewins, 2014, p. 189 ).
In ATLAS.ti you can simply highlight a section of text for use as in vivo code. This is very useful at the be ginning stages of coding. ATLAS.ti has a maximum character length of 40 characters for an in vivo code; however, longer codes are possible by dragging and dropping the text using the Code Manager (Friese, 2014) . This was not an issue as none of the in vivo codes exceeded this limit. As coding continues, cer tain codes will become heavily used, and it is easier to select from the code list presented in the Code 
ATLAS.ti Second Stage Coding
In the second stage of analysis, similar codes are grouped together, merged into higher order categories, and continually compared and revisited (Silver & Lewins, 2014) . Britten et al. (2002) suggest that Schutz's theory of first and second order constructs be utilized in this stage. "Schutz used the term first order construct to refer to the everyday understandings of ordinary people and the term second order construct to refer to the constructs of the social sciences" (p. 211). Printing out the list of first stage codes assisted with the second stage coding process. Terms of ordinary usage were converted to more usable terms that were prevalent in the evidence base. Codes which were similar or related were merged.
Little-used codes which were dead ends or irrelevant were also eliminated during second stage coding.
The merge code function of ATLAS.ti is extremely useful during second stage coding.
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In reviewing first stage codes it often becomes apparent that two or more codes have different names but essentially represent the same concept. To merge codes in ATLAS.ti, one selects the desired code, then right clicks and selects Merge Codes from the menu. All available codes will pop-up. Select the code to be merged and click OK. This will merge the two codes into one code name. It is important to note that all existing comments will be kept under the merged code as will associated text.
ATLAS.ti Third Stage Coding
Selective coding was used during the third stage of analysis. During this stage the data and the codes were revisited, searching for themes, concepts, and relationships (Silver & Lewins, 2014) . ATLAS.ti pro vided the ability to make chains of multiple codes and linking of quotations to create networks which was vital to third stage coding. These network diagrams were qualitative visual representations of the data and greatly assisted with third stage coding. Concepts, themes, and patterns emerged from the net work diagrams. Also useful at this stage for identifying patterns in the data was mapping of co-occurring codes. ATLAS.ti allows co-occurring codes to be retrieved and visualized through network and mapping tools. Finally, ATLAS.ti was used to create hyperlinked maps of quotations which assisted with the analy sis of proposition three of the dissertation. Once third stage coding was completed, lines of arguments could be expressed for these overarching themes and patterns.
Creating Network Diagrams In ATLAS.ti
The network diagrams that can be created in ATLAS.ti are very useful during third stage coding. Codes can be dragged and dropped and moved around to various locations assisting the researcher in finding patterns and relationships in the data. The result is essentially a concept map that "aid creativity, help in detailing the entire structure of an idea or LOA, and enhance metacognition in the form of elucidating and thinking about knowledge" (Friese, 2014, p. 219) . Network diagrams are also helpful for the reader.
Many learners are visual learners and a concept map often can assist with their comprehension of a top ic. For the purpose of the systematic review the author wished to discuss five propositions presented in the dissertation. The first two propositions which detailed the relationships of transformational leadership and emotional intelligence to various competencies were more easily explained using the network dia gram function of ATLAS.ti.
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Creating network diagrams in ATLAS.ti is relatively simple but time consuming as one works with all the various permutations that are possible in a diagram. Codes are added and subtracted. Codes are shifted and moved into various positions. Finally, the relationship between the codes must be determined. Al though the author did not utilize the color coding feature it also is extremely useful in helping to find patterns and relationships in the data.
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Creating Hyperlink Diagrams In ATLAS.ti
Relationships in the data can also be expressed through the creation of hyperlinked quotations in ATLAS.ti. Rather than using a code, an entire quotation can be used to show patterns or themes in the data. Hyperlinking between quotations is a "more flexible way to track varied routes through the data" (Silver & Lewins, 2014, p. 153) . There are many similarities between creating a hyperlinked quotation diagram and creating a network diagram view. However, in certain situations it may be more useful to create a hyperlink diagram. This type of diagram works well for relating a smaller number of concepts.
When creating a hyperlink diagram one quotation, the core concept, is the starting point for the dia (Lewis, 2014) Creating code co-efficient tables can be a daunting task if the researcher has many codes and is not sure which ones are closely related. It is best to wait until relationships between concepts have been clearly established before creating code co-efficient tables. The researcher should be prepared for surprises as concepts which appeared to be closely related may not be born out through strong c-coefficient scores.
Depending on the way the data is coded, a score higher than one is also possible. ATLAS.ti marks such instances with a red circle. The researcher then needs to double check the codings. The CODINGS ANALYZER under the TOOLS menu can help to identify redundant codings.
A Code Coefficient 
Conclusion
The final step in conducting a systematic review is to write the report, or as here a dissertation. The writ ing stage is the longest stage in producing a systematic review. However, the judicious use of qualitative data analysis software like ATLAS.ti can greatly assist with this step. While coding, creating diagrams and code co-occurrence tables took about three weeks, this early work greatly reduced the time spent on writing the analysis and discussion chapter of the dissertation. ATLAS.ti also was instrumental in the writ ing of the "Conclusions" and "Implications" chapters by assisting with the creation of leadership megacompetencies and suggestions for models for implementing change in academic libraries. The time spent on data analysis in ATLAS.ti greatly reduced the writing effort for these two chapters. Trying to organize one's thoughts through the use of note cards would have been a herculean task. The data analysis abilities of ATLAS.ti greatly simplified the writing process-an advantage of CAQDAS that is not always pointed out.
